Application for 
UNITED STA TES LETTERS PA TENT 



Of 



Tetsuo tsurusaki 

AND 

YOSHINORI MIZUSHIMA 



for 



Recording/Reproducing Apparatus 



TITLE 

RECORDING/REPRODUCING APPARATUS 
BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a recording/reproducing apparatus 
which performs recording on the basis of a timer reservation program set 
up beforehand. 
Prior Art: 

In a recent recording/reproducing apparatus for recording and 
reproducing TV broadcast programs, there has been set up a timer 
reservation program including such as a recording start time, a recording 
end time or the like. Such a recording/reproducing apparatus has a timer 
reservation recording (T-REC) fiinction for recording on the basis of a 
set-up timer reservation program. 

In case another timer reservation recording is added after setting up 
a timer reservation recording, if the precedent timer reservation recording 
is ready and waiting for recording, the precedent timer reservation 
recording is temporarily released. Then, a new timer reservation 
recording is set up, thereby making it possible to add a new timer 
reservation recording. 

In case another timer reservation recording is added while a timer 
reservation recording is being implemented, the timer reservation 
recording in the course of implementing is temporarily released to set up a 
new timer reservation. In other words, the timer reservation recording in 
the course of implementing is released by operating a "timer recording" 
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key, a screen is converted to a timer recording setting-up screen by 
operating a "menu" key and a new timer reservation program is set up. 
And a current timer reservation recording in the course of release is 
reopened by operating again a "timer recording" key. After a timer 
reservation recording ends at the predetermined recording end time, an 
added timer reservation recording gets to be ready and waiting for 
recording. When a start time comes, the added timer reservation 
recording is implemented. 

Thus, when a timer reservation recording is to be implemented 
additionally, a precedent reservation has to be released temporarily. In 
case a timer reservation recording in the course of implementing is 
released temporarily, recording is interrupted in mid course, and as a 
result, the contents of recording becomes imperfect since videos and 
audios are partly lacked. 

There is disclosed in Japanese Utility Model registered under No. 
3071923 that the timer reservation program is corrected, in case a shift 
time which corrects timer reservation program is input in the course of 
timer recording execution, by shifting only a recording end time while 
continuing recording. 

However, the above-described Utility Model is to correct a timer 
reservation program in the course of execution and it can not set up 
another timer reservation program in order to add a new timer reservation 
recording. 

SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to provide a 



2 



recording/reproducing apparatus which can add another timer reservation 
recording without interrupting recording in the course of timer reservation 
recording execution. 

In order to attain the above object, the recording/reproducing 
apparatus according to the present invention is provided with a reservation 
means for setting up a timer reservation program, a recording means for 
performing recording on the basis of a set-up timer recording program, 
and an additional reservation means for setting up another timer 
reservation program while a timer reservation is continuously kept 
performing. 

The additional reservation means includes three types such as: 
setting up a recording start time on the basis of an end time of a program 
currently in the course of recording; displaying and correcting a timer 
reservation program currently in the course of recording and setting up a 
fresh timer reservation program; setting up a timer reservation program on 
the basis of an input code information. Any one of these new timer 
reservation programs is set up so as to start recording later than the 
recording end time of a program in the course of timer reservation 
program execution. 

Namely, another timer reservation program is processed in the form 
of adding to the timer reservation program in the course of timer 
reservation program execution. Consequently, a timer reservation 
program in the course of execution is not interrupted, and recording is 
kept implementing 

In setting up another timer reservation program by correcting a 



3 



timer reservation program in the course of execution, recording can be 
kept implementing. Another timer reservation program is set up by 
displaying the timer reservation program currently in the course of timer 
reservation program execution and correcting the program. Recording is 
not interrupted v^hile another timer reservation program is being set up, 
and the recording is executed based on the thus corrected timer 
reservation program. 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a better understanding of the invention, reference is made to the 
accompanying drawings, in which: 

Fig. 1 is a block diagram showing one embodiment of a 
recording/reproducing apparatus according to the present invention; 

Fig. 2 is a flow chart of reservation in the manner of additional 
reservation; 

Fig. 3 is a view showing a screen display for inputting at the time 
of additional reservation; 

Fig. 4 is a flow chart of reservation in the manner of easy 
reservation; 

Fig. 5 is a view showing a screen display at the time of selecting 
an easy reservation; 

Fig. 6 is a view showing a screen display for inputting at the time 
of easy reservation; 

Fig. 7 is a flow chart of reservation in the manner of G code 
reservation; and 

Fig. 8 is a view showing a screen display for inputting at the time 
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of G code reservation. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One embodiment of a recording/reproducing apparatus according to 
the present invention is shown in Fig. 1. The present 
recording/reproducing apparatus is for recording video signals input from 
outside on a recording medium such as a hard disc, a magnetic tape or the 
like, which comprises a tuner 2, a recording/reproducing unit 3, an input 
unit 4, and a control unit 5 to which a display means 6 such as a TV, a 
monitor or the like are connected. 

Video signals received from a ground wave broadcasting, a BS 
broadcasting or a cable network are input to the tuner 2. The tuner 2 
selects video signals of a selected channel, and the received video signals 
are output to the recording/reproducing unit 3. The 
recording/reproducing unit 3 implements a predetermined processing in 
response to the recording medium 1 and records video pictures by 
recording video signals on the recording medium 1. When recorded 
programs are reproduced, the recording/reproducing unit 3 reads out video 
signals from the recording medium. Then, processed signals are output 
to the display unit 6 and a speaker. 

The input unit 4 is an operation panel for a remote controller or the 
main body of the apparatus, operating to record and reproduce programs. 
At the input unit 4, a timer reservation program is set up by inputting 
contents of reservation such as the date and time, a recording start time, a 
recording end time and channel numbers. That is, the input unit 4 has a 
function as a reservation means. 
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The control unit 5 comprised of a microcomputer controls the tuner 
2, the recording/reproducing unit 3 and the display unit 4 on the basis of 
the contents input from the input unit 4, and moreover implements 
recording on the basis of a set-up timer reservation program. In addition, 
the control unit 5 has a fiinction to set up another timer reservation 
recording in the course of timer reservation recording execution. In 
other words, the control unit 5 sets up a new timer reservation program on 
the basis of the contents input from the input unit 4 while implementing a 
timer reservation recording. Besides, even if a precedent timer 
reservation recording is ready and waiting for recording, a new timer 
reservation recording can be set up. 

As additional reservations in the course of recording, there are 
following methods, i.e. an additional reservation method which sets up a 
recording start time on the basis of an end time of a program currently in 
the course of recording; an easy reservation method which displays and 
corrects a timer reservation program currently in the course of recording; 
and a G code reservation method which reserves by G code (registered 
trademark) utilizing code information. 

According to a usual sequence of a timer reservation recording, 
first, a "menu" key of a remote controller is operated in order to display a 
list of menu on a display unit, and a timer recording reservation is selected. 
Thereafter, a date, a recording start time, a recording end time, a channel 
number, a recording mode, a genre and a place to be recorded are input to 
set up a timer reservation recording. When a fiirther reservation is to be 
set up, the above-described operation is repeated. After that, when a 
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"T-REC" key is operated, the set-up timer reservation program stands by 
for recording. When the set-up recording start time comes, timer 
recording starts. When a "T-REC key is operated during the time of 
standing by for recording or during recording execution, the set-up timer 
reservation recording is released. 

Now, the sequence of operations to add a reservation during 
recording execution by the additional reservation method will be 
explained hereunder with reference to Fig. 2. In the course of timer 
reservation program execution, an "additional reservation'' key of the 
remote controller is operated in order to convert the current mode to an 
additional reservation mode. Usually, when the "T-REC" key is operated, 
a timer reservation recording is released. However, in the additional 
reservation mode, priority is given to the timer reservation recording in 
the course of recording execution, so that input from the "T-REC" key is 
prohibited from receiving. 

When converted to an additional reservation mode, such a screen as 
shovm in Fig. 3 is displayed on the display unit 6. The time AMI 1:00, 
which is a recording end time of the timer reservation recording in the 
course of execution, is displayed. Based on the displayed time, 
calculation is made as to the time when a recording start time of a desired 
program starts after the recording end time. A recording start time of a 
new timer reservation recording is input by using a numeric pad or a time 
up/down key or the like. In case a program of PM5:00~PM6:00 is 
recorded, for example, recording starts after 6 hours counting from the 
recording end time of the current program in the course of recording. 
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Accordingly, "6 hours 00 minutes" is input as a recording start time and 
"1 hour 00 minutes" based on the required recording time is input as a 
recording end time. Subsequently, a channel number, a recording mode, 
a genre and a place to be recorded are input respectively. After such 
operations, by operating the "additional reservation" key, a timer 
reservation program is finally set up. If there is a plurality of programs 
to be reserved additionally, after operating again the "additional 
reservation" key, the above-described input operations are repeated. 

In case a recording time zone of a newly set-up timer reservation 
recording is already occupied by another timer reservation program, a 
user's attention is called to a display stating that no reservation can be 
made in order to avoid a recording mistake. 

After a set up of a timer reservation program is completed, a screen 
is switched to an initial screen of a timer reservation recording. Even in 
the midst of such setting up, a timer recording is being performed. Thus, 
it may be said that a mere additional processing is performed at the 
control unit 5. 

Next, the sequence of operations how to add a reservation by the 
easy reservation method will be explained hereunder with reference to Fig. 
4. In the course of timer reservation program execution, an "easy 
reservation" key is operated in order to convert the current mode to a 
program reservation mode. When converted to a program reservation 
mode, such a screen as shown in Fig. 5 is displayed on the display unit 6. 

When "setting up a timer reservation recording" is selected, a 
screen for inputting a timer reservation program is displayed. As shown 
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in Fig. 6, a timer reservation program currently in the course of execution 
is displayed. Then, a date, a recording start time, a recording end time, a 
channel number, a recording mode, a genre and a place to be recorded are 
changed by using a numeric pad or a time up/down key. When an 
additional reservation program is set up in such a manner, by operating an 
"easy reservation" key, the screen is changed to the program reservation 
screen as shown in Fig. 5. In case there is a plurality of programs to be 
added, the above-described operations are repeated. 

After setting up of all desired timer recording programs is 
completed, in case the "easy reservation" key is operated at the time when 
the program reservation program as shown in Fig. 5 is displayed, the 
screen is changed to the timer reservation program screen. Here, in case 
there is a plurality of set-up timer reservation programs, these timer 
reservation programs are sorted in order of time starting from younger 
time or in order of genre by comparing the recording start time of the 
set-up timer reservation programs. Even in the midst of such setting up, 
a timer recording is being performed. Thus, it may be said that a mere 
additional processing is performed at the control unit 5. 

Next, the sequence of operations how to add a reservation by the G 
code reservation method will be explained hereunder with reference to Fig. 
7. In the course of timer reservation program execution, a "G code 
reservation" key is operated in order to convert the current mode to a G 
code reservation mode. When converted to a G code reservation mode, 
such a screen as shown in Fig. 8 is displayed on the display unit 6. Then, 
a G code with respect to a program to be recorded is input. By operating 
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the "G code" key, a timer reservation program by the G code method is set 
up, and the screen is converted to a screen of a timer reservation recording. 
If there is a plurahty of programs to be reserved additionally, the 
above-described input operations are repeated. In this case, a G code 
available for inputting is for programs which start after the recording end 
time of the program currently in the course of recording execution. 
When a G code is input which starts before the recording end time of the 
currently in the course of recording execution, a user's attention is called 
to a display stating that no reservation can be made. 

In any one of the above-described three reservation methods, a 
timer reservation program is set up by means of a key other than the 
"T-REC" key. Accordingly, the thus set-up timer reservation program 
cannot be released, and as a result, a new timer reservation program can 
be set up while continuing to execute recording, thereby making it 
possible to enhance a user's convenience. 

By applying the additional reservation, a timer reservation program 
currently in the course of timer reservation program execution can be 
corrected. Namely, as in the case of the easy reservation method, by 
operating the "easy reservation" key, a timer reservation program 
currently in the course of timer reservation program execution is displayed. 
Then, an item to be corrected such as a recording end time or the like is 
selected and corrected. After that, by operating the "easy reservation" 
key, the corrected timer reservation program is set up, and the screen is 
converted to a screen of a timer reservation recording. Then, recording 
in accordance with the corrected timer reservation program is 
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implemented. 

Thus, it is easy to deal with the case such that a program in the 
course of recording is prolonged, and that a schedule of broadcasting is 
changed. Furthermore, even in such a case that recording is likely to be 
terminated in the middle of the program because a remaining capacity of a 
recording medium is short, a possible recording time of a recording 
medium can be extended by changing a recording mode, whereby 
termination of recording in the middle of the program can be prevented. 

While there has been described in connection with the preferred 
embodiments of the invention, it will be obvious to those skilled in the art 
that various changes and modifications may be aimed, therefore, to cover 
in the appended claims all such changes and modifications as fall within 
the scope of the invention. For example, instead of hard disks, 
rewritable DVDs, CDs, and semiconductor memories are acceptable as a 
recording medium. Further, not only in the course of recording 
execution, an additional reservation recording may be performed in the 
course of standing by for a timer recording. 

As described heretofore, according to the present invention, while 
executing a timer reservation recording, another timer reservation program 
can be set up. Accordingly, recording in the course of execution can be 
prevented from being terminated in the middle of a program by an 
additional reservation. In addition, a timer reservation program can be 
set up without waiting the end of recording currently executed, so that a 
reservation can be made at any time, thereby enhancing the usability of a 
recording/reproducing apparatus. Especially, the present invention is 
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useful in case an additional reservation is needed for a program which 
starts recording immediately after the current recording terminates. 
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